Role of cysteine residues in the extracellular domain and exoplasmic loops of the transmembrane domain of the TSH receptor: effect of mutation to serine on TSH receptor activity and response to thyroid stimulating autoantibodies.
The extracellular domain of the thyrotropin (TSH) receptor is the primary site with which TSH and receptor autoantibodies interact. Cysteines 494 or 569 in the 1st and 2nd exoplasmic loops, respectively, of the transmembrane domain of the TSH receptor are important in this process or in coupling ligand binding to signal generation. Thus, when either is mutated to serine, a receptor results which has no detectable TSH binding and no cAMP response to TSH or thyroid stimulating autoantibodies after transfection, despite the fact the mutant receptor is normally synthesized, processed, and integrated in the membrane, as evidenced by Western blotting using a TSH receptor-specific antibody. Additional site directed mutagenesis studies are performed in order to identify cysteine residues in the extracellular domain of the receptor which, with cysteines 494 and 569, are important for tertiary structure and receptor bioactivity.